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AUTHOR: Tsirlin, Yu. A, ae 

TITLE: On the Effect of the Channel Width of a Pulse Height 
Analyzer on the Resolving Power of a Scintillation Spectro- 
graph (0 vliyanii Shiriny kanala analizatora imnul'soy na 
trazreshayushchuyu Sbposobnost'! stsintillyatsionnogo spekt- 
rografa) 

PERIODICAL: Pribory i tekhnika eksperimenta, 1958, Nr 5, p 34 (USSR) 


ABSTRACT: A scintillation counter introduces a spread into the 


R=AV/V =. 2.36 o/¥ ; (1) 


where AV is the width at half-heizht and V is the 
average pulse height, A pulse height analyzer introduces 
an additional spread depending on the Channel width A 
However, the distribution of pulses remains close to a 
Gaussian distribution with a mean at V-— A/2 . The total 
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On the Effect Of tne Channel Width of a Pulse 


ise Heisht Analyzer on 


the Resolving Power of a Scintillation Spectrograph 


resolving power of the instrunent, R, , is given by : 


R= RL + 0.28(aavy2] : (2) 


Eq.(2) was obtained by inter 
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TITLE: Dependence of the Luminescence Yield of c- and -Excited 
GsI(Tl) Crystals on the Concentration of Tl (Zavisimost! 
vykhoda lyuminestsentsii pri a0- i ~vozbuzhdenii 


kristallov GsJ(T1) ot kontsentratsii 1) 


PERIODICAL: Optika i Spektroskopiya, 1959, Vol 6, Nr 3, pp 422-424, 
( USSR) 


ABSTRACT: CsI(T1) crystals have many advantages when used in 
scintillation counters. The present paper reports the 
dependence of the luminescence quantum yigta of CsI(Tl) 
excited with either a-particles from Po or “rays 
from CGsl57 on the amount of Tl; the latter was varied from 
0.005 to 0.5 wt. % The c-yield (Fig.2) reaches 
Saturation at about 0.1% Tl. The -yield (Fig.3) hag 
a maximum at 0.01 - 0.03% T1 and PATH slowly with further 
increase of the 11 concentration. The ratio of the «- 
particle and a Geel yields (a/y) 4s shown in Fig.4 
as a function of the amount of ot in CsI(T1); this 

Gard 1/2 ratio reaches saturation Coc /y = 0.55) at about 0.1% 71. 
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| ACCESSION NR: AP4041055 . §/0120/64/000/003/0214/0214 


| AUTHOR: * Tsirlin, Yu. A.; Zalyubovskiy, 1. 1.; Sokolovskaya, T. I. 
i Neznamov, V. Gas ‘Nikulina, R. A. 


: TITLE: Light response of Csl(Tl) crystal to proton and deuteron energy 
‘SOURCE: Pribory* i tekhnika eksperimenta, no. 3, 1964, 214 
TOPIC TAGS: CsI(Tl) crystal, Csl(Tl) crystal light response, proton energy, 


deuteron energy 


ABSTRAGT: The light response of CsI(Tl) crystals was measured in the 10-100 
kev range ona Kharkov State University kevatron. The response P to protons was 
: found to be lower than the response D to deuterons, the ratio D:P being about 1.3. 
The nonlinear segroent of the curve lies below 25 kev. Orig. art. has: | figure. 


ASSOCIATION: Vsesoyuzny*y nauchno-issledovatel'skiy institut mor 9kristallov 
‘(All-Union Scientific-Research Institute of Single Crystals) 
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SOURCE: Ref. zh. Fizika, Abs 6D551 


AUTHOR: Baturicheva, Z. Be; Tsirlin, Yu. A. _ 
TITLE: Negative thermoluminescence of alkali halides 


CITED SOURCE: Sb. Stsintillyatory* i stsintillyats. materialy®. Khar'kov, 
Khar 'kovsek. un-t, 1963, 116-118 


TOPIC TAGS: thermoluminescence, negative thermoluminescence, alkali nadine 
crystal cooling 


TRANSLATION: Investigates the dependence of relative light yield on temperature 
in alkali-halide crystals of CsI-Tl and NaI-Tl with various activator concentra- 
tions. To exclude the influence of thermoluminescence the measurements were 
conducted during cooling of the crystal. The curve of the light-yield temperature 
dependence has step nature; on the thermoluminescence curve these steps correspond 
to the thermoluminescence maxima displaced somewhat toward higher temperatures. 
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The obtained regularity is ascribed to "negative" thermoluminescence of crystals, 
i. ee, to the neutron capture, occurring during crystal cooling, from the capture- 
center conduction band; this results in decreased light yield. There is given a 
kinetic analysis of the process of negative thermoluminescence. 
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Furfurole content of artificially dawatered peat at the 
Boksitogorsk plant. Torf.pron. 36 no.8:13-15 '59. 
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1. Vaesoyuznyy nauchnowissladovatel'skiy institut gidroliznoy i 
sul'fitnospirtovoy promyshlennosti. 
(Boksitogorsk--Peat) (Boksitogorsk—Furaldehyde) 
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TITLE s Lumines cent properties’ of Caesiua toaidd brystals Grown fram 
Superheated Melt 


PERIODICAL: Optika 4 spektroskopiy@, 1960, Vol 8, Nr 4» PP 537-540 (USSR) 


ABSTRACT: Knoepfel, Loepfe, Stoll et al., (Refs 1-3) reported that Cal crystals 
grom from superheated (to g00-900°C) melts exhibit luminescence and 
nave an a-yield of 9.3% The present au eated Knoepfel, ye 

Loepfe, Stoll et al'’s work using anal - 
zone-refined (Series 2) and very pure 

crystals of Series 1 and 2 were found ~54 
T1; their absorption spectra (Fig 1) had a TL band at 299 mp. 

Series 3 crystals wore subjected to chromatographic purification 

and quadruple re-crystallizations this treatment reduced the amount 

of TL in them to below 10°7% (Fig 2) and no scintillations were 
observed on excitation with X-rays. Samples of each series were placed 
in carefully cleaned quarts ampules, which were evacuated, sealed and 
heated for up to & hours at 900°C. After such heating tanpereture 

card 1/2 of the melt was reduced and new crystals were grown at the rate 
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of 3-5 mm/hour. the relative y-scintillation Yields of crystals of each 
Series Gre show in Fig 3. Series 1 yields rose with the duration of 
Superheating to about 60% (after 5 hours heating), while those oF 
Series 2 and 3 rose to over 10% after 1-2 hours and on further super - 
heating fell to below 10% The results obtained show clearly that = 
luminescence produced by Superheating cannot be due to thallium 
impurities, but it is probably caused by dissolution of quarts 


is due to iodine vacancies was rejected by the authors . Acknowl ed guents 


are made to N.S. Budnik and LoGo Maystrenko for help in growing of 
crystals and measurements on then,and to A.W. Panova for obtaining the 


absorption spectra. There are 4 figures ani 9 references, 4 of which 
are Soviet, 4 Swiss and 1 Italian. 
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AUTHORS : Startsev, V.I., Baturicheva, Z.B. and Tsirlin, Yu.A. 

TITLE: The Teiperature Dependence of Luminescence of Nal(Tl) Crystals at 
Temperatures of 0-270°C. Nghe ee 


PERIODICAL: Optikn 4 spektroskopiya, 1960, Vol 8, Nr 4, pp 541-544 (USSR) 


ABSTRACT: The reported (Refs 1-4) temperature dependences of the intensity of 
luminescence of NaI(T1) are contradictory. The aim of the present 
work was to study the temperature dependence of the intensity of 
luminescence of NaI(T1l) with 0.05-0.1% Tl excited with y-rays. ‘The 
temperature dependence was obtained between 0 and 270°C at the rates 
of heating varying fran 15 to 90 deg/hour. An NaI(Tl) crystal of ne 
13 mm diameter and height (4 in Fig 1) was placed in an aluminium 
container 6 inside a copper block 3 which was joined by means of a 
copper rod with a heater. Temperatures were measured with 8 copper- 
constantan thermocouple and the temperature difference between the 
surface and the centre of the crystal did not exceed 2°. A photo- 
multiplier 9 (FEU-19) was separated from the crystal by a plane-parallel 
glass plate 7 and it was air cooled. The crystal was excited with y-rays 
Card 1/3 from ¢a137 (By = 661 keV). Dependence of the anode current of the 
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The Temperature Depenience of Luminescence of Nal(T1) Crystale at Tanperaturas 
of 0-270°C 


photomltiplier on the crystal temperature (integral measurements) was 
obtained by means of a micrcammeter M-9la across which a 10 HF capacitance a3 
was connected (this ensured that x = RC of the system was 4 sec). 
Alternately a pre-amplifier was connected to the photomultiplier anode 

and pulses from its output were fed to an oscillograph 251 and 
photographed (pulse measurazents). The decay time was deduced from the 
form of the dependence of the pulse amplitude on the absolute temperature 
Tamonx. After several heating-cooling cycles (Fig 2, curves 1 and 2; 
the intensity of luminescence was found to decrease linearly with rises of | 
temperature at the rate of 0.12 + 0.03 Hdeg (Fig 2, curve 3). 

Luminescent properties of the crystals were not affected by the amount 

of thallium between 0.05 and 0.1%. At roan temperature the main 

canponent of luminescence, amounting to 90-95% of the total signal, had 

& decay time v) = 0.25 usec; the remaining 5-10% of luminescence had a 
decay time to = 0.7-1.2 ysec. Dependence of the decay time 7) on 
temperature is shown in Fig 5. Theoretical dependences of the photos- 
multiplier signal V on the abeolute temperature T and on x = RG, Calculated 
using t(T) and V,(T), where V, = lim Vas RC > 0. The theoretical 
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AoRes Tsirlin, Yu.A. and pargamanik, LoEo 
f Light hrough Optical Wave guides 
PERIODICAL: Optika is 1960, Vol.8, Noods pp. 713-720 


TEXT: The authors discuss passage of light through cylindrical 


optical waveguides with specularly reflecting walls, using the 
i The discussion deals with the 


geometrical~optics approximation. 
following cases? 1) wave guides with a light source of uniform 
intensity lying on the waveguide axi i YB 
intensity is proportional to the cos 
waveguide axis’ 2) waveguide 
at its internal surfaces and also w 
‘al reflecting layer; 
absorption of light in the walls 
which this absorption 
4s obtained for these cas 
on the waveguide dimensions an 
walls is discussed. The authors 4 
types. The paper igs entirely the 
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On the influence of plastic deformation| on the storage of light quantity 
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_ ABSTRACT: The thermal i, thermooptical scintillation curves for NaI-(TY) crys- 


' tals containing various concentrations of TY were determined, 
means of x-rays at roon temperature, 
and the crystals were deformed by mea 


| Tealized by 
_ degrees/sec, 
' results are presented graphically (see Fig, 1), 


The excitation was 


The heating rate was 0.8 
ns of a vise, 
From these experimental results 


The experimental 


: 4t is concluded that the temporal integral stored in Nal (TY) crystals, x-rayed 


at roon temperature, ds mainly due to thallium capture centers, 
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Fig. 1. Thermoscintillation curves Ip (relative units) for nondeformed 
- (1) and deformed, by 10% (2) Nal(TZ) crystals, and the tempera- 
ture dependence k (3), equal to the ratio of thermoscintillation 
intensity of deformed to nondeformed crystals 
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_ 23, 109, 1963). Deformed and nondeformed crystals of Lil(TZ) showed a similar 

| behavior. On the other hand, crystals of Csi(TY) and KI(TZ) exhibited a different 

' Behavior, For these crystals the stored temporal integral increased with increase 

- in plastic deformation. This fact is attributed to a destruction of the capture 
centers associatod with thermal microlattice defects. Orig. art. has: 3 graphs. 
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ore Light collection in scintillators 
SOURCE: Optika i ‘spektroskopiya, v.15, no.2, 1963, 274-280 
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i ¢ apsrract: Expressions are derived for the light eatleating coefficient : of a 

, Gylindrical scintillator with polished surfaces and no packaging. The light-col- 

‘ lecting coefficient is defined as the ratio of the radiant energy emerging through 

' one face of the scintillator and entering the photomultiplier to the total energy 

! produced by the scintillations in the volume of the scintillater with an absorption 

: coefficient k and an index of refraction n. Knowledge of T 18 obviously important 

_ for designing efficient scintillators and evaluating their overall officiency. 

' Frosnel reflection from the glass face of the photomultiplier tube is taken into 
account (reflections from the top and bottom ends of the cylinder compensate each 
other). The results of calculations by moans of the deduced formulas were con~ 
pared with experiment in two Ways: 1) modelling, cies a plexiglas cup filled with — 
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| glycerol into which there was lowered a glass sphere with’ a persistent phosphor, bes 
‘| and! 2)' measurements with standard plastic scintillators polystyrene + terphenyl + | 
+ POPOP) 20 mm in diameter and of different heights, ‘irradiated from an alpha-par- | 
ticle. source. The experimental variation of ¢ with the height of the scintillator 
1 cylinder is consistont with the calculated dependence. Thus, the deduced formulas 
{ can, be: used for qualitative design calculations as well as for quantitative evalua’ fe 
i | tions. if the basic parameters of the scintillator material are. known. fe thank ite 
he L.Nagornaya for supplying the optical characteristics of the plastic! and V.L.Ti- | ae 
man for programming the necessary computations on a Soeucter Orig.art.has: 28 -, {°° - 
‘! formulas and 8 figures. i 
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PERTODICAL: Pribory i tekhnika eksperimenta, no.1l, 1962, 56-57 


TEXT: The resolution of a scintillation counter with sodium 
iodide or caesium iodide phosphors is usually determined either 

as the half-width of the Csl3? Photo-peak divided by th 

corresponding channel number, or by comparing the two Co? peaks 

at 1.17 and 1.33 MeV with the depth of the minimum between them. 

There is no published method whereby the results of these two a 
determinations can be compared. The authors have found a. = 
relation between the ratio of the 1.33 Mev peak to the ordinate 

of the minimum of the pulse height distribution curve and the 
resolution Rag for 1.33 Mev gamma-rays.’ In the calculation it 


was assumed that the Photoelectric Cross-section in this energy 
range is inversely Proportional to BE 153d, that the form of the 
Photo-peak is Gaussian and that the resolution of the scintillation 
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counter is inversely proportional to por, It is shown that the 

relation between the above ratio and the resolution is in fact 


% = 0.44 exp (115/R”). 


This result is in good agreement with the reported experimental A 
values for crystals with linear dimensions in excess of 1 cm. a 
There is 1 figure. 
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